An Isosteric and Fluorescent DNA Base Pair Consisting of 4-aminophthalimide and 2,4-diaminopyrimidine as C-Nucleosides.
A 13mer DNA duplex containing the artificial 4-aminophthalimide:2,4-diaminopyrimidine (4AP:DAP) base pair in the central position was characterized by optical and NMR spectroscopy. The fluorescence of 4AP in the duplex has a large Stokes shift of Δλ=124 nm and a quantum yield of ΦF =24 %. The NMR structure shows that two interstrand hydrogen bonds are formed and confirms the artificial base pairing. In contrast, the 4-N,N-dimethylaminophthalimide moiety prefers the syn conformation in DNA. The fluorescence intensity of this chromophore in DNA is very low and the NMR structure shows no significant interaction with DAP. Primer-extension experiments with DNA polymerases showed that not only is the 4AP C nucleotide incorporated at the desired position opposite DAP in the template, but also that the polymerase is able to progress past this position to give the full-length product. The observed selectivity supports the NMR results.